PCT 



m ii * s m 




a 



(si) mt&im&m* 

C12N 15/12, C12P 21/02, C12N 5/10, 
C07K 14/715, 14/47, G01N 33/53, 
33/531 



Al 



(11) SRgtMSJi- 



(43) BIR4>M 0 



W097/17441 



1997^5^ 15 0(15.05.97) 



(21) IBSffllSS^ 

(22) g^tHliB 

(30) fcfcttx-* 
^JS¥7/288957 



PCT/JP96/03250 
1996^11^60(06.11.96) 



1995*1 U1 70(07.11.95) 



JP 



(71) miSA (^n^^<-r^T(o^®no^T) 

^^fk^X«tt^:^a(KANEKA CORPORATION)[JP/JP] 
7530 *PSJff*IEm*K*i*ZTa2«4* Osaka, (JP) 

(72) #W# ; ^.tU 1 

(75) *W#/tt«A (*BKoir*T<D*) 
J1«S#— (OZAKI, Shoichi)[JP/JP] 

T615 Jfc«WJfc«m*;*E15R£ 3Wl I 1-1 16 Kyoto, (JP) 
ffl •fX^TANAKA, Masao)[JP/JP] 

f 604 »iisiff«»m^KEH*jiW«*KA/i' E f , *Br9 

Kyoto, (JP) 

^(KISHIMURA, Masaaki)[JP/JP] 
T612 ^|U^K»m^^E«cii»T612-403 Kyoto, (JP) 
<£Ji— ft(NAKAO, Kazuwa)[JP/JP] 

T 610-1 1 3SC««*»mif J9CE*tt**»"T4-l-2 Kyoto, (JP) 



/h*£EB£tt(OSAKADA, Fumio)[JP/JP] 
T670 &«&&*&mPffi»T2-19-2 
$0^7 If KBJK305 Hyogo, (JP) 
(74) ftlA 

#S± OJ^fff (YAMAMOTO, Shusaku) 
T540 ^BS^±^m4 3 *I2«l 1 -TS2#27^- 
^ y 7 — 15Hf Osaka, (JP) 

(81) *§&S AU, CA, JP, US, &'>N#i? (AT, BE, CH, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Title: A UTOANTIGENS 



(57) Abstract 

A method for detecting patients with rheumatoid arthritis (RA) 
which comprises acquiring novel antigens with which the RA antibody 
reacts specifically and using these antigens, and a composition and a kit 
therefor. A cDNA library is constructed from synovial cells and 
antigens are screened therefrom with the use of IgG in the synovial fluid 
of patients with RA. As RA antigens, there are thus isolated a clone A 
polypeptide which is a novel polypeptide and a follistatin-relaled 
protein (FRP) which is a publicly known one but novel as an RA 
antigen. Antibodies against these polypeptide antigens or derivatives 
thereof are detected. These polypeptides are usable as a marker for 
predicting RA or a diagnostic marker. 
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5 

10 

«ttH»'J (R A) tt. Ha^^SftitfT^^TSS. 

20 *Snw*. RAOIWRCO^Ttt. 88ftttl987^CBklT*nfc7>l U* 
"7^#^<t5>RA^IHrS^ [Arnett.5, Arthritis and Rheumatism 31 p315 

(1988) ] jW£<ttjflSttTv>*a*. -tne>©ww»fi. ^witxic. m 
*. 

RAJ£#K:*^*SEfii*K:^V»Ttta^OW3£*«fTt>nTt»S. 0»J;Lt£> Jtl 
7>f7'j7';> (fibrillarin) [Kasturi#, I. Exp. Med. 181 pl027 (1 
995) ] , taRA3 3tfi# [SteinerU, J. Clin. Invest. 90 p!061 (1992) ] . 
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tritDWWf^y (calpastatin) £i# [Miiori£» Pro. Natl. Acad. Sci. USA. 
a 92 p7267 (1995). *5<klfl)espres$, J. Clin. Invest. 95 pl891 (1995) ] , 
ifty^yif l )> (filaggrin) ifyfc [SebbagSS, J. Clin. Invest. 95 p2672 (1 
995) ] . fix7*^>>ta# [Yoshikata^, I. Biol. Chem. 269 p4240 (199 
5 4) ]&£#RAT|pl£Snw.£>^ UttSttR A/fttT7i<fiS©R A©gSiri 

10 *H£91tt. ±E^©l!IHfcflraT*t>©T*O v -t©B«ra:, RA§f© 
fact, 3 *ttW#'J^^K*ffl^*RA*#Otta. ^RJr#fc. 

»BtiwB*»£4-r s s e^tsc u r a k * w- * s s«» sjtK 

T, RAM©««iit8aBfi*ffl^TcDIfA7-f^7U-«:f^»U. RAffjtl 

20 ^H^n-HTS^D-> (cloneA) , fc&tfCtfU^/^FtUTtt&fcn?* 
4^'J^T5 1 tfClgtLTH«f^j:7^U^^5 1 >KI^^>/^W (follistatin 
related protein, FRP) ft 3- HT* itCJfcS&Lfc. 

ZKDcloneA"T?n — H*fl*«att*tJK#U^?-K (ttT. cloneA* >J -^^5=- 
HtVi"5) tl. -f >*-D'f4 1 >6 (IL-6) ©£*#©-OT*Sgpl30 (Hibi 

25 Cell. 63 pll49(1991) ) ©£!!#£#*. e>tt£o gpl30«&fl©*>/^R 

T&D. IL-6, ajfefcJUflM&jkE?" (leukeiia inhibitory factor : LIF) , ^ 
«HWMI#*B^ (ciliary neurotrophic factor : CNTF) , 3>Z>m<DJ3>Mfe 
itJSE^T&S^VnX^^M (Oncostatin M) . 11 (IL 

-11) »oa**C*il©U-^-y h [Taga. 33<fctfl£ishiiiioto FASEB J. 6 p33 
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87 (1992) ] T&O, m&ftlZ'S?'}-)V£fcZ.Z'lS>m*:mTZ>?>Mn-r!& 
cloneA#U^^K<D325#*^329#@©57SyK Of ftfc^cloneAtfU ^7 

FRPte&fcl©^ >/^ST* 0 . h hHs683ttJ£B?iicDNA~K ^7 'J 
*>!?n-->if2ftTm> [Zvijsen-IP, Eur. J. Biocbem., 225 p937 (199 

io 4) ] . *<D7$;&mfii<Dmm&frt>, mtm&<Dm&&G-rzz.tt)mm2 

c 1 one A# 'J ^ H * £ 1 > «FRP O flrSS £ii«> £ «> £ « , ^neo^'J^T" 
^K^SHL^*>Sil»BSH#5C:<l:*^5T*S 0 b^U cloneAtf'J 
K£g£LT^SRA&#0*tl&JifflI&. WiFRP£M£LTl><5k hHs683# 
15 [Zwijsen. Eur. J. Biochem. 225 p937 (1994) ] fr^CD. Z.tl<b<D 

L^£nfcV>«i:^?ffl)i#fc£. Zwijsen. l?(iC0SllSBflaiZckOm^AFR 

20 cloneA#U^7 p ^r ; i5«krXFRP*^;U^^>S-h7>X7x7— if (GST) Bfc£ 
SSSItLTSgSiS-fr, *»«#U^:/^K***K:#*;:i:fc£3&l,fc. cloneA 

H (ClOtf'J^^K) &&ZSlS7$.;mfrt>UZ>#i)K77}t (C153j?'J^y^ 
K) £ft¥£jj£U ;in£ffiI£<hLTfflV>5ELISA&£«&L*:. f LT, £0 
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M<^Z\t\ZR A A#OJlM» fcftHWKEJ&T * £ btftofr o tz. 
5 *KS£i$3te. E^m0E?J#^5T^£ft£#U^:/^K. E3F)J#*I5<Z)7 = 

E?ja©E?fl#^6T7n<*tta#u^7^h\ e?ij#*i 

10 ecDT^yfigffiyiJ^I-S^U^y^K. £fc{*&E?iJ#*t6©7SyB!R?iJ<D 

$ e. ^Kfs^ttE^MoE^JS*!- i \zim<n7 5 y KE^uco-gi5^#T5 

tfU^y^KT&oT. RAMH^SW^Jfi^t^-rs^'J^^KtClllT 
15 5. 

*®%WttE^moE?iJ#^ 1 £55«c£D7 5 y KE?U£*rr$# 'J ^7 

$ s \z. xwmi'ig&m&omM** 1 ic:fe«©7 2 y B6Eai>&>&ft<5# 11 ^ 

y^H. *fcttK75yitEfl©^&<£M^075y«0Bifc. fcfc, 
3 SIC, *S5E^ttE?im©E5iJ#^3 ce*©7S /«E5!OM< <?:*> 1 

25 *K56W»RAM«c*ftW^#r:lfr&r5#U^y^Ht3-Hr 
5DNAKMT*. 

<a)E?J£<&E#J#^5T*$n5tf U'S^K ; 
(b)EW»5©73/KEWft#-r*#'J'<? r ^K ; 
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(c) &mnv>&m&^ 5 (wK«©7 a j mw\<D'>t£ < 1 1> 1 o©7 5 / &© 

(d) EW«©E5!l#*6TS«*n*#'J^^H ; 

5 (e)EM#*6©75yKEW*Wr«*U'<^K : 

(f ) EW*®E*J#* 6 »cffi«©7 5 J WSfflto&tt < £: 1 o©7 5 / &© 

Cg)E»OE*l#-* 1 tliEic©7= /§tEflfr5&*RAft#K:ftJlWftSi 
10 «cttS-&-r*#U^^K : 

(h) E5U*OEW##l CE«©75 y ®E?»J©»rK-TifcoT, RAM left 

(i) EW«©EW#*l iCE*07SyKEW**fft. RAMfcftJIWfc 

15 <j)EW*©EW#*i KE*©75y|tEW©sl>fc< tt>loo75yS!ro 
B&. **nttttJn£*U J&oRAMKttJWfcffitttil&fcTStfy 

H ; 

(k)EW*OE2W*#3 fcffi*075 yKE5«J©»rfrT*oT, R AMCtt 

20 (l)E»©E«^3llB*©75/«Eai£=rr5, RAlfCftJlfift 

0n)E^©E9iJ##3 ICBB«©75 /&E£»J©4>&< £ felo©7^ym© 
fi&. X<k. **WiftlinSffU *oRA*#t1*jitt&ftflct||^T*#y 

25 0lvj"ftrt>fc3-H"rSDNAT?a*. 

ffjIfc&ffiJ&fcKfc^Tte, D N A*«E5im©E5iJ## 2 ^^«E5»J#^-4 tC 
IBH©DNAT*5. 
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(c) E?U&©E>»^5 CE*c©75 /££?«©'>£< i:fcl^©75;80 
5 Sft. **Wi{«II*WU 2>ORAi£#l;&Sl$fcft#<hil§£-r£*'J 

^T^K ; 

(d) K?!l£©E?iJS# 6 T^StlS* »J K ; 

(e) E^JS^6©7£yBfcE*J£rf£*y^7 r ? 1 K ; 

(f) E9im©BB?iJ#-^6 Jlta«©75 ;&&M<D'pfc< t 1 o©7$ ys© 
10 @ft. **V>ttttftlS#U aoRAfc#C#««fctt#£«£T5#U 

K ; 

(g) E?»JS©E?iJ#^ 1 CE«©75 yKE^&tt«R AAtCMm 

(h) EW*©Eai#f| 1 KE«©75 /&E?iJ©»rK-T&oT. RASf l:^f 
15 &ttiii.1Si*tmG?Z$V«7 1 ?\ s ; 

(i) EW*0EW#*l KE*07S /KEMSltrs. RAUfC^SWft 

U"WH ; 

(j)K?>J£©E?>J#^ 1 fcE«©7S y &E?iJ©'>ft< £%>lt3©75yflfc© 
B&. * 3 Witting U ^RAitCTO^fi^i^tS^U 

20 H ; 

<10EW*©BW#*3 fcE*©75 y*EOT©Wtt"T*-3T. R Aft#CW 

(l)EW*©Efll»**3 KE*©75 y«E*Jfc*rr3, R AJMCftJiWfc 

25 <m)En&®E?!l#-9 3 £B*©75 yg&Eyj©'>fc< £ t> 1 /8£© 
B&. **V>ttttiD*#U *»ORAA#fc»JlWfe*tOt«il^-rs#U 

o^rn^tn-KrsDNAwrsRii^^^-fcRr*. 



WO 97/17441 



PCI7JP96/03250 



RAB%\Zftg&tefcft£&&Tzr£lb<D'&fiZmzM-rz>o 

5 (b)E?iJ#*l 5 <Z>7S /KE^JSr^-T^^U K ; 

(c) E?»J£tf>E?iJ#-^5 KB2«£>75 /&E?iJ<E*!>ft< £<fe 1 o<D7$y8© 

(d) E^©E^J##6T^£n£*U^7^F ; 

10 (e)E^J#^6W7S/KEyJ*W'r>5^U^y5 1 K ; 

(gmfimcDmm&n i izbwkdt* /&e^£&5r Aitc»jififtR 

(MEWSOEHMl tdE*©75/REfl©tfftT&r>T. RAMCtf 

»J*WF ; 

(i)e*J«0>EW#* 1 tCgB«©75 /KEJiJ*#T5. R AMfctt*«fc 

20 (j)E*J*©E5HMM CE«©75/KE?B©4>fc<£ i bir>fl!>7$ /»© 
Hft, **V»ttffln£WU frORA£t#tI&g«fcft#<£:ig£T5#>J 

(k)E?»J£<&E5>J## 3 fcB*®75 /HEJI©lffH-T*oT, R AJMfKtt 

25 (l)E*!l*©EW#*3K:e*fl!>75 7»Efl**rrs. RAMKttftWft 

00E5!I*©E5I##3 £iE«©7 = ;&WMO')>tz< 1 1> 1 -D(D7S. /&<D 
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<l)±E«3K**-Tfl«lE*3ftfc»Kte*IM& ; 

<2)E5«»0EW*9 3 fcE«075 y«EW3&»Sfe*RAft#fc1**Wtttt 

1 0 (3) E?IJ&0E?1J#^ 4 lCsE«0 D N A *#"T *56S^ * * - £ * JBHIg 
&ftH& ; ft £ £ fc .fc O # & tt& # U ^ 7^ K . 

Sfc, *«58*ttRAai*fc4*Jl«AftflctttmT-5^FttT»oT. SERAJB 

IS, &&ZfKte±tfLto*:&mt ftlg. *&&tzi5m\zn+&. 
15 ffa&*ttttttlc4J^TttWE#'J^y?K^. KTOtf'J'WH : 

(WEJiJWsorsywa^ife^rTft^u^y^H ; 

*5fc, fcftWitiUQfclrU ^ORAMKfcJIWfcffifctlS^-rfttfy 
20 H ; 

(<DE3RI«OE?!l»*6T*$n*#U^y^H : 

(e)E?y#^6orayKE?iJ* ; t-rft# , j^y5 l K 

&swi#in£tfu *»t3RAft#m*awttts#tis#rft# , j 

25 K ; 

(g)E^J*C0E?iJ#-^ 1 CE*©75 /Bffl5B*>5fcftRAA#k:ttJIW&#[ 

<h)Eai*©EHI## 1 lcSE«©75 /&E7>J©0ffi-Tfc-3T, RASfl:^ 
JW&&tt#£8fcTft# , J'*7* > F : 
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(i)S2^0E9iJ#^ 1 \Ztffi<D7S. JmtnttTZ, R AMlCftJiWfc 

(j)E?U^©E?iJ#^l lc:fB*!c©7 = /&ffi#I©4>&< <ht> 1 OO7$;S0 
S&, Kfc. &SW3:tf;(jn£WU riORA&#IC#gttfcft# < til££-f5# 1 J 

5 K ; 

(k)E^PE?iJ##3 {3E««7S /KE?U©»fH-Tfe^T, RAft*l:» 

10 (B)EW*OE51**3fc:E*07SyttE2WO^j:< tfc 1 007= y&O) 
K ; 

(n) E3I$®EH#3- 3 £SB«© 7 5 / BE8IA> b £ * R A&%\Z®g ffoUtn 
U*:7^H : 

15 a»Sfc*«*»S»R£*l*, 4>£<£fe— ■^OjK'J'Sy^KTa*. 

£-&tf. RAft#(l4*JIW&a«tet«W-r*fc8e>0*y hCHT*. 
^££tttt«fcfc^TB:. IWB#U^^K3&««T©#U^^H : 
(a)E^©E^J#^5-C^^n-5#'J^y^K ; 
20 (WE59»#5 07SyREJiJftfiT*#'J^^K ; 

Cc)EW*OEWM5 ft:E*©75 y KEW©^-< 1 1> 1 O07S /K© 

Bft, a*wiftan**u j&oRAA#cfc*«fctt#£*S£-r<&#y 

K ; 

(d) EJ«^©E 6 S ft* # 'J 7^ K ; 
25 (e)KI#t 6 075 ;iE«*rr5*'J ; 

(f) EW&©E»^6!CE*07£yi6Eai©4>ft< tfe 1^075 
8&> **V»tt#llDfcWU *ORAftiHCftatt£tt#£ig£-r£#y 

K ; 

(g) E8l*©EHIM 1 CEfcOTS /RE*fla>5£*R Aft#fcfcJIW£#i 
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(h)ffi^OE?iJ##l icE^TayKEJiJOiefK-T^oT, RAJ£#K:*# 
*«frtt*fc*£T*#'J'<:/^F ; 

5 ffi#£*££T£#L)^7>F ; 

(j)E^©E?«I## 1 llKtt(D7a y KE?>J©<i>fc < £ t> i o©7 5 J &<7> 

^7>F : 

(k)EW»OEW»* 3 fclB*® 7 S y 86E?iJ©»rH-T*-3 T. R AMlCtt 
10 *«&ttfcfctt£T*#U'<:/^F ; 

<l)EW«0)E3fl#*3 CEito75 ^ KEWtffTS, RAM£ttJltt& 

(n)E?«J^©E50#^ 3 £Eflfi4>7 $ 7 KE#l<Z><i>ft < £ 1 9©75 7 
Kfc. **V>ttttinfc1iFU J^RAMfcfcJlWttttfcfcfSfrrstf'J 
15 F ; &<fctf 

(n)EW*©EJ0»* 3 HS2«£>7 5 J *EH*» fcfc* R A&f £ttJltt&irt 

J^&fcaW^&WRSn*. fcfc— ^Otfyi^FT**. *yM:B 

T*. 

(1) ±aEJBHItefcflBi!S ; 

(2) mm&<Dm*mn 3 ke*©7 5 / mmm> e> & s r AMiztt Att&&t 
frtts^r^sRu^y^Kftn-KrsDNAtffrsjBs^^^-ft^r^ 
mhmiiib ; 

25 (3)EM«OEf!IOT4icE«ODNA*»-r*565!^ir^-ft«-r*»JME 
SMfflBS; 

***** c t c * 0 » &nfc# u ft**. 
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01 ^Sfg^cogr^WI^ScloneA^U^y^H^fiiMtLT. fcitfRA 
0T*5. 

0 2 FRPfcffiUCcbbT, fc«fctfRAJ|l#?&&IgG£7'D-:/£LT^fc?x;* 
5 ^>:/nyx^>^©Jg££^"t0T&5. 

0 3 cloneAfcckEttRP©?o-x>y$&£7K-t0T&S. 

£^-f0T&*. 

0 5 {fc#£jjEL*:C10/i5'J "<:^Kfc < fctfC15#U'<:7 p ?- K©0DS#5Ai::«k5H 
10 PLC/1*->£*T0T&S. 

0 6 cio# u K*5«fc^ci 5# >j h ztamt Lxm ^tzzusmwm 

Jpft^^-T0TfeS. 

0 7 U ? V^W&£&TCDfriClO# U ^^f b* ft#»J££££^T«fc;fi0T& 
5. 

15 

*s^tcffl^e.ns3fv'j^y^Htt, wmm* s^ijs^3. 

20 (a)E?!IS©EJiJ#^5T^Sn*#U^^K ; 

(b) amm*t 5 ©7 s y i£B233j£*rf u h ; 
fi&, fc* Stettin £*ru ^RAii^tc^sw^fii^tjg^rs^u 
25 (i)mmm<D^mn6v^n^j^^^ 

(e) E9Q#* 6 ©7 * / mm Sr^T 5 # U K : 

fiift, bzwrntazmis* ^or Ait nns^^t^t 5^ -j 
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{gmn^(om^mn 1 icsb«©75 y b£e^j*> b&s r A&^c&gw&ft 

(h)EW«OE9«JMl CI2«07SyKEWOWfrT*oT, RAJMKfc 

5 (i)EW«©EWMlfcE*©75/KE*J«:#-r*. RAf,tl:#» 

(j)EW*©E9!l« 1 KE*®75 y M2ai©^£< £fclo©7aygS® 
ft&. *SUttf*iO«*U frORAMC4#*«&ttfrfc»fct-*#>J 
h* ; 

10 (k)EW*©EW»^3Cffi«07SyKEWO*ffrT*^T. RAMlCtt 

(1)EW*©EW##3 CE*075 y«E9l*^T*, R A*#»C#J|«/j: 

On)Eai*®Efll#* 3 (ZtB«<D7 = y BIE*iJ©4>fr < £ t> 1 o<Z> 7 = y Wt<D 
15 gift, *SWif*iJD*#U *oRAft#k:4#»W^ttflctlS^-r*#U 

<n)EW«OE5!l*^3 Cffi«©75 yKE90*^tt4R AMIlWftWfefi 
♦BfgWKIfcHTW:. EW##1 fc^^na^U^^KftcloneAjR'J^^- 
5|^*»610fflO75y*^6tt*# , J^y^H«rC10*>J^7 r ?Htl'»'5. 
EWW6 ir^SftScloneAs}? U K<Z)»rtt-T&oT, cloneAtf 'J H 

W*JP^v*^*^15®©7^y^e.^^^U^y^K ; &C15#g^7 r 5 L H 

25 

*0 r^oRii^j E^iJ##3. E9SM5. *5<fctfE?iJ 

##6ce*o7syKEWft*"r*#u^^H. Ea»#i. ew 

#^3. E5>J#^5, *£OT3fl##6©7£yRB^©Sl>fc<i%>i:3©75 
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# 'J F£^5£*tt» 75/«*«*ftig-&LT^«*>©fclr*3. 

10 ©fcffl;&ft£Hi;^&WflV>5nf§S. 

*Wfi8©C10#U'S7^H (EH*55) 43£tfC15#'J^:/>K <Efll#*t 

1992^58fT. P3-B6 . *&nfc*7^ Ktti£18©QDSK:.fc5*n^ K ft 

20 *K5MB©# 'J Kti. ffi©*'^^ K £©«£«*£ UT£ 

(TRX)*5V^i^;U^5 1 ^->-S-h7>X7x7— tf (GST) fcL 

*WBW©RAft#fc:WJlttftfit#fclS^'rs#U KSfcfi-t©«i(M*: 

13 
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5. %m*9*-tLT\t, ormmt. &®K:<fc9±a2DNA©S^O!>£«&0 

A©5'5fe«HPI»3K> (ATG) £vtU *fc3* *SH^tt«nR*jt3 H> (TAA, T 

ExCell. pBR322. pUC18. pUC193S&tf £n5#. £tte>lZ|E3££ft5<fe0T&& 
20 £T*#'J"WK*»3I31*»*. 

izttfoLttztm^ $ *-\zn\Tz. z\(D^i; f-izte&mmm^mR-T-ti- 

25 tLTMU -IJ-yj&nT-f-fe^ • -feUfvX (Saccharomyces cerevisiae) ©7;i- 
□ -;Uxt Fay*— £<ADH) CYC7n^-*-, PhoAT/D^-* 

-£20:7n*-*-jWflHSftfc.5. Sfc, fc!^7 • A* HJ X (Picbia pas 
tris) tfAOXiyD^-^-fcfflVifcfg^**- (pHIL 

-D2> pPIC9*) A^nv.itrogentt^e>fi5^$nT43t)fiJfflL#S. *JWWttT-* 

14 
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H © 7 5 y KE^fl A £ £ fc < DNAOtSSBB^J *. £ Z t tfi nJfi t £ Z> . 

^*-«DNAK#£T£RNAtf>88i£, fii«fiO»JHaillCffl^&nf»*. DK 

A*'** ?-<T>7 >zmmzftA?Z Z t.X7 >tt >*RNA£gjrt <5 Z 
£t>T#5. C©«k-5Ji7>^-fe>XRNAHifflflg+K>^^#'J^^H©U^Jl/ 
* z t\zm ^-5 Z t 

«t£l/XH. 4AM (BacillusJMQtt) 

20 Cft^lClE^Sftfc^. X&WtLTlt, flAtf. JM109, HB10K DH5a«£S& 

BHStLTH. 1t'y^70"7<-feX • ■feU't'v'X (Saccharomyces cerevisiae) 
W7'/Wh»JX (Pichia pastris) 4WtftF£K:fflti&ft&. 

■MMBfituctt. *fl:?nfcfe03&«»*i/<. cos&fiu cHo^ssg, 

25 3T3SH!j§. Helaifflfg. b hFLfflMtfff SKE^ 5*1***. ^tlblCPg^n^ 

15 
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5 *Efg§»§©, RA£#l;:fcgMfcffifcfc:iE&T£^:/^K££tJ. RAitl: 
#g«ft#E#£&ffl-r Sfc V>om.im \t. ±SB (a) £ (n) ©# 'J H 6 ft 

10#»J^^Hi3«trXC15Jj?U^y5 1 H) 

io *KB0j©tt&4ftfit. RAA*ti#*w&«t{**ttm. 

RA«#C»*Wfctt#fcfcffl, ^®rt sprite. RRAH#icl#a»&fit# 

15 tftttfcli, RAA#©***+K::fipaEU **»«©JfiJKtt©»M»c*5gjgS 

tlS, #8EH£iift£B!t#£V>5. RA*»©fi{*£LTW:, IgM. IgG. IgE, I 

gD> igA^*^tfe,n*. 

fens. mmtm&t&Rfezitztkmz. y§«cfl»©*fr*«»8;*n*. 

^ ->^_. if SHT* & ABTS £iD ATfgfi * 41 5nm©©7tS £$l/£-f 
25 «fci5fii#3&««featl»*. 

ELISAft, RIAft, tfx**>:/Dyx-f >£f&*©£ttlcafrr* 

16 
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*m.mi<D*v Mitt. U^y^K. mX\Z. cloneA#U^7f- 

K. ClOtfU^T^K, ClStfU^^K&SMiFRPtf'J^y^K, 

>^tt*©^»t33i^"r*ja« > *^*#*. *fflr*fc*oKKtUTtt, elis 

AfeTtt, «Atf2*ttfrK**«i|Stf6n*. 2&ft#ttStt. ***SHttT 
10 >7*0$tfc HgGfcSWittfch (IgA+lgG+IgM) T&D, k MgG, IgM. IgA 

32p a H< i2s I9) % mm iWL\i&-UJ9Yzsir-Mi "W^*^— 

7;u*«J7*x7 7*~tf, y;m-^**->^— 1\ ftK^v^-- fc\ 7^ 

tf. FAD, FMN, ATP. k'^5 L >, "\A*> . 7 )\s*]/±<>mm& <W^.tf» 7 

;u*H:-f>-r v^3->7*-K 7;p*u-fe-f >5=-*7;wt5;W , □-y 

^';7xO>i5j;^l-7- l J7-8-^-7^1/>7 > ;i'^>K. JW5 7-;WBMH* 

20 («*tf, ju^y-;k -r v;i^y-;nw swa^sn**. »jg{c«7;u* 
»J 7 * X 7 7 «»"W**->* r ~ T* 0 , W#o*^*Rtt/t 7 - hay 
x=;P»J>IMfctf*!K e£&<D«£tt2-2'-7v/v (3-X^U^>X^77U 
» -6-X;i/*>36 (ABTS) W;7i-l/>5?75> (OPD) *««ft*3&«» H 

(#) JttWt^HA, 1986*P3Bfr. P102-112] UE**ftT^S,k5&& 
SOfiJfflLfc*. ^**->^--tf««^^lfit:hIgGttfl:ttCappeltfc 

17 
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#U^7^K©ffi#«»:l,T«, #U^bt*-;k tfUX^U-X x?l^>-x 

* (t77f>^7«) . rrta-xtfjv (t77Q-x, n<^-y;np) . -fc 
&&ommz. to* (t<^d^< ^-yu-h. xV**sto . usHMfc 

<htt$) . 7^yV-7 , 7*I/-h (Nunctt®!) . E. I. A. /R. I. A. ~J\s— Y (Cos 
20 tarttW ZM)W7KZtl®Z. 

E20B» (HO SI&irJBff. Wong, S. S. Chemistry of Protein Conjugation an 
d Cross linking. (1991) CRC press, Inc. WiButler, J. E. Immunochemis 
25 try of Solid-Phase Immunoassay. (I99D CRC Press. Inc. 

*KfgEP!©C10# U <^ K£«fctf C15#U 179- KfcMSSHf # U <7x 
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tt*-tj--*SW44 1 * , J7-) $£^LTfc*§£U£*. teSH^U^T^ 
K£ifg£T£^*U7— g6Ktea*%*-£n£. 0»J;UiBSA [Shirahama I?, C 
olloid PolyiL Sci 263 pl4l (1985) ] . Alcian Blue [Jacqueline^. J. Immu 
5 nol. Methods 175 pl3l (1994) ] fcSMMHJU5?> [BallH. J. Inmunol. M 
ethods 171 p37 (1994) ] HWfttlZlfi* dtl^KI&^Sn-f , fc&ifatitKcfc 

-N-th*D+*>7^yH5 h'XXrJl' (m-nialeiinidoben2oi 1-N-hydroxysuccini 
10 mide ester) ] KJ:*#tf*S£"*»** U 7-W&nt^7? K5R*C#fiET* 

\,>t>nnz>Tvt1 mzf U-h£LT. fllx. tf7 TV- h (Costartt 

15 W . *-*MHU-h»^U-h (CostarttK) . X^bK'JJ^yi/ 
-h (CostarftfS!) . 7£/7V-h 7<M » #;M?7U-h 

U'<^K*J:ttt:i5#'J^5 L H*^^;i/7;Uxt Kfcfflt^TBSA 

fi#i:0«aWfl»CJ:*«l^*fT^ELISA***»Ufc«^r. 

25 e«(cloneA#U^^K) &cktfFRP#U^7?- KT&£:ii:£!&5rt5#&, 

*©MR»fe!rfe. 3fc^^saH©*ju^+>'*^j;o/«c-5cio^'j^y 

? x x 9 y 7 a v x -r > ^<k striCi ofit^^ «fc JrEFRm#£8J£T z *mz 
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RA«#*«aiiHittic»-r*#jiwistt#wr*^ttt, rajs. 

6i5?tl!eiBB8a^M<!:UTfflVi^^xx^>yDyx-Y >?ik [SambrookrSP, Mol 
ecular Cloning, Cold Spring Harbor Laboratory, 18.60 (1989) ] II £9 SI 

io 2->;p*7 p hx^y>-;i/*5«fc^sDSS:^tyii->y;w\*^77-T}§»L. 5 

s-page) £^5. it&tz.foTi-4n>m\z*>/v?n<ort>)**G& 

«*Di«**:«ttU «tt*W»*a^tJ: DPfe*L«ttriE»©*t U 
(BoxyBrownttfi) jWB^ CO»«*nfcIgGH7>t±IB^< o >flt(3 

5» H*tf, ECL^yh (AmershamttS?) *CDttffia-C{fc#SKfc51t:T. 

©IgfcftoTfrfcnft*. Tfcfa-&. (i)*W6WOS5ttB*i4t*afi. 

mxii. RA&mmtowm&zvimtftmu <iD*©iRNA#&-*«cDNA. 

&V»T-*«cDNA*&Jfcl, (cDNA®-&J5fc) , <iii)*©cDNA&aSfc7 7--S^ 
<v);i©cDNA9<7^y-KO&rcRAM0fc*k H0ilttJ:0M 

20 
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DRNAfcEPKU $6l3polyAS:^TSnRNA^«tli{CJ:«9«KLfl«). fISffim 
ICfcL «Atf0iigo-dT«llP7T-y^^»«i (TaKaRattJ: 0 K%) <fcWBU&n» 

5 5. 

IS(ii)^5«t^(iii)«> cIWA9<;75y-«s«©l8T*D, Gubler*3,fctfH 
offman©^ft [Gene 25 p263 (1983) ] fc&XbTff frft*§£. cne» 
©Xg«, TfrflROcDNA^Jdc+y K^i^ttH, 0fl?Ui, TineSaver cDNA Synthes 
is Kit (PharmaciattS!) , m&^mm (StratageneftS!) . MRU* (TaKaRa 
10 ttfi) #^Sfl*^t)-frTfTt>n»S. 

XS(iii)Tffi^&n»«&7 7-^^^-tbTH:, *JB«lrtT*tBr5t) 
© AgtlO. Agtlk AExCcll*?) JIT* 9, StICB. * 

H&mftT'tim-tZMnCeU (Pharmaciattfi) Ifim^ZtlZ. 

Xg (i v) a>/\ y $r— S? >^TH 7 r - v A n — h * >/t £ H4> c 7 7 — i?m 

f5t\<y9UnvZ"- s J>9 !3 i-v h (StratagenettSS) ##*U>. JB^Stt# 

K&tt£ftT^5*ISffiNM522t*#fflU$ft5. *&. 5-f^9U-Oit«tt 
20 &*<D&fc!©;£& [WAti, SambrookrSk Molecular Cloning. 8.78 (198 
9) ] H£DfT^'#5. 
IiMTIi. Ji^LfeHSp»at«kO«8S(LfcIgG^7 p P-yi:LTX^U-- 

[Sambrookr^ Molecular Cloning, 
25 12.26 (1989) ] . £ft£± 0** U-->^l$0/ty *^7£> K*fi< T*. 

fi&fcJ©£J£Tfrfc>tt#5 [Sambrookr^, Molecular Cloning. 12.11 (198 
9) ] . mX\X* ±i2Xg(iv)Tf^»!L>£:cDNA7T-i?^<y7»J-^yi^-h 
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•tfru-zm (Waterstfcfi) fc7?-*©±K:*ta. ^WI^ST&jifcfcg&irr* 

tm\zm±.izi&Z'r&. tB?b&it£u>MffHk&i*tttt (pbs) rvt» 

f£. 5%7.*JxS.)\s>7 (DIFC01±») /PBSftifT^Py^^fTO. S^fZPBST 

5 IE?K«. «*»iS#7U-lf<;P**->y— tf (HRP) *T?MILfcffit:MgGtt 
#T«!n:ii:J:0, igG£*g#T*R&£7r-^©&ffi£fTM§5. -© 
«fc?LT, RA&#ffift*©IgG£ffi^5X£U-^>yi;:<fc9, Itt7 7-y 

»*WK100«HlttO7 7'->?^a->*»5^tA«T#*. 
10 IS(vi)tt, W^.«AExCell^D-->^^^- (PharmaciattSJ) ftjg© 

»*. 

±8© (i) - (vi) Oie*fl*"T t J: 0 . U He 

20 OT#U^7^KfcGST£©»MeilfcLT££S-&fc». GSTSB^bWO 
tttutCi 0 @#J©# U H*»5 - *. £TFKGSTlt£-^eg 

^^vXT-AT^SGlutathione S-transf erase (GST) Gene Fusion System (Ph 
armaciaftg) fefflvafc*tt**-r. (i) 75*5 KpExCel nitt*ii**lfccDKA 
(cloneA&fcWiFRP) emiCJUK U >*-75<TH**J8V>fcPCRHJ; 0 

JEF*K:ttt(IIWs©»l4PfuD»A#U^7-'tf (StratagenettS) 
cDNAJrfrtt73!fD-^y;P«ft»»K:T»(iU. 1«©A'> HfcSJOflJLttgfc 

rr5. USSKUi. 0»JAtf. #7*bf-Xi£fcJ:a««*y KENECLEAN II (BIO 
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K ^A^Original TA Cloning Kit (Invi trogenttK) ^£ffl^T+y htt 
JBOT^xah* (pCRTMII) □->->// -r-So (iiiJ^Ciit^x.y^T. 

5 h*pCRH* i 6.m^©««IIBB*JCcfc0cDNA»rM-i&^0ffiU, ILttfeRCIMIBB* 

TMtt*»« NM5Z2, TGI. DH5a$) ^JHEJUT*. (iv)?#£ft 

fc»JWEJH#**flbIPTGK:J:*ll»feff^GSTtt^aeK*585l**S. (v)B 
fcO^-fc-hSPKU ttGSTtft#*7A€ffl^TGST»Mefl*IHir'5. 

(v i ) GST»££ S K h n > tr >T«HK U f? tnGSTJatt* 5 A £ ffl ^TGST * 

£ © SI 33 * U ^ 7* ^ H * ffiHl £ L T Jfl H T "7 x X * > Zf □ y 5r ^ > ^ £ fj- ? z 
*• 

15 C10#U^^-K*J:CA:i5#U^y^Htt{fc*^K:«fc-3Tft6n*. Sift© 
£9-7;l/*l^-;U* (Fmoc) g. «*nirlB**t-7>JU7;io 

20 -;p*««*TfliBi-r*F«oca50 2WiT**. ^m0^(fcfrttt>afflT** 

r*7Sya©«SI^6Fioc«5CJ:«H«&J«**iia"Tr*<5. (i) 
*«**l;*»tt0£»* (ttff) Kl*l«-r'<#^^?HOC*«IH^-r*Fm 
oc75/KSr3S^7ilHg^S!) PyBOP : Benzotriazol-l-yl-oxy-tris (pyr 

25 rolidino) phosphonium hexafluorophosphatej&WilT&S. ] &ffit>T£££ 
**. «»MB*ft*T*75yK, WAffThr. Tyr, Glu. Asp, Asn 

*5.ktfSerfc*SV»Ttt, *©«*firllBattt«BIOT*<©*«a*UV». (ii)££ 
L£ 7 5 J K0Fnocg£2l 2 »7 5 £ t£«* 'J i? >K J; 0 L , DMF^ 
Tffi#T5. (ii i) C5fe5»«fc »9 2#B©Fmoc7= y&£(i) tiqttfcLT^S-fr 
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5. (iv)±!E(ii)~(iii)<BS^£XS(C«)gU "<7^K**C**j&>&J«K: 
SEft*1*-T# U K££8fJg£ftS. U KIS^WIBttx ->fr- 

5XTFA (trifluoroacetic acid) $T?titftTZ>Zt\z£r). #'J^:/^K©!&& 
7*-, JK««H*^n-7hif5 7-f- (SSftHPLC) §©J7D7^57^-^ 

i Htm** ztimz. ft & nfc*&s# u h «t a j wssm&xk \z& z-x 

££tlft5. 

dcoio IC LTft 'J Htt, Sttft«*»m(6«r-r*fc*K»ll 

*Bff£"J>i©C10/tf U Ki3<fctf C15# U H «BSA$©*-r 'J 7-^SiS 

Zl OC 1 0# U * 7^ K *3 £ Itt 1 5# U F £ R A&# drift * 0>iii# tS^? 
25 mX\i. ^;P^^7;VxtK€*«»^fflV»TllEJl?»J^^Ht 

^->Jfil»7;i/y^> (BSA) K|S£Sli:fc#y^:/^Kt$£BSA&ai«U ;ift£ 
SURfc:ffl^6^t»CJ:DELlSAfeKJ:*at*«RllilCtt*. ±0H#WCRWr 
•Si, C10#U^7 p ^H^5^ttC15#>J^^H<i:BSA$PBS{^»L, 4*CTt£ 
# L fc# 6 THf)V9 JlTfr? t K £»T 5 £ £ J: 0 # 0 H £BSAK*g 
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Hg^BSAfcT^D^-r*-:^- h (Costartt) O&^xJHltt&U 4*CT1 
ffiftfi-T*. MOftJKftK^ft. BSA*ttT:/ny*>**fr^ BSAJgfcTSI 

(PH4.2) TSBSLfcABTS (Zymedftfi!) iSttfcfctfxMlln*, ££T30 

(i) mw&mtm 

20 JEM <FCS) £^trDMEMJgifc (FlowttB) *Kl?«6S-t*\ 3 ffT3 
WMilMfcLfc. SfcLT#fctMSfcBiRU Bi;*«!«t»-C2illlBd»6 3affl#< 

(^HBRLtfcK) fcJBH. KI^JROKMKlftoTRNAfcBlttLfc. RNA£, 
25 $6iC^1.51©-t->^AKU7;^o7-kx-h (CsTFA) «tt (Pharmacia^ 
SI) ©*y->3>lC±JIU 120.000XgT, 20NFraj@^L^«t-rs^t(CJ:O, 
■RNAfc'U'yhfcLTigttLfc. C©nRNA*«lf*C*»b» «©$»&fi&ftl 
7z;-;P/^DD*MT»ILTft»l/fc. JfcHT. l/10S©5MaClt 2f& 

a©x*y-jut£;bti*.Ti8#u -8ortcx3o#ragi-£;:<?:tc<fc9, mRNA 
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&tt&t*-&TMtLtZo :i©mRNAt::c>^T. 01igotex-dT30<super> (Ta 

KaRatti OBRj^) **W"Offl*K:ft«3Tffl6>T. poly (A) +mRNA£ft»L*L. 
(2) cDNA7<^7U-0f^8a 

cDNA7-f77»J-£. Gubler£<fctfHoffiDan [Gene 25 p263 (1983) ] 
5 (CfcDfPISbfc. |»l!bfcpoly(A)+iDRNA (5//g) «fcD. 3* tT 
(i) 7>^A'\^1t-7-<i: (ii) Not I £*TT -50ngo-dT£ffll>, i^fe^ 
»*lC«fcO-**SDNA£Sfi&Lfc. m*T* -*SIDNAS:^L, ^0-77^> 
-400* 7 A (Clonetechttfi) fcffl^T* 200«£&±:g$©cDNA£gftlE|JRL£. 

10 L£. T4 DKA#U^7-ifC*OcDKAOMJB*^»C¥«5tcttCLfc«, 

(iX ©«-&ttEcoR I7^^-©7<y—>a>*ffK (ii) ©«£teNot I 

WT5cDNA©5'«!l£T4#>J 7* l^*^ H*:*— fcT'J McDNA<hk 
Kl^P-^^tr>-400*7A4fflUT7^y^-, M**£S££fc:l**LTcDNA 
15 ^iffiffcLfc. ±fe©cDNA-&fi£lgteTimeSaver cDNA Synthesis Kit (Pharmacia 

iptTMII RNaseH" (*7nBRL*tfi) ftffl^fc. >a >CttTaKa 

Ratfc»<ODNA5>f >a hfcfflH. h*ftOj!l*l:ffioT7<y- 

20 cDNA£&'J >Kfl;L£7 7-> ? f§5K£?-© AExCell (PharnacialtSI) 

(i) TteEcoR IMIHjHMt. (ii) TteEcoR ItNot n?5-f$*— > 

3>Ufc. dOcDNA*ia*a^ABxCell**^/ty^n/ty^r-$?>^y h 
(StratagenettS) *y h*ftO«WFK:ttH. 77-vAn-h*> 

r\9%^XLnv t r— s J\At. /*:yfr-s>Lfc7 7-s?©a«**diM±«*Nii 
25 522 (StratagenetfccfcOStA) T»J6Lfc. (i) T«555T. (ii) T 

h3/H (X-gal) fi^mz^oX. 95*#cDNA#lfASnfc7 7-vT»*££tf 

mzVtoXl\simK 7 7-v£®JRbT7^*5^*;U**->F (DIMSO) * 
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(1) RAS#illti5?t^WIgG0«f» 

5 RAlt#ftfc*K^£ft£IgG<D*tfi£, yDf<>Aj3 7ATi&5yo>;t 
•^A (BoxyBrownttfi) £fflHTfrofc. R Aft#©»*ft®«*'J >ttlfff 
it&MttXLItL (PBS) T3«fc*RU £n£5,000xgKT15#IH&iW«iLT± 

*y-t-v7 P Alrar^t{C«J:DIgG*«^$-&fc^, 3»*©PBST«c»U 0. 1M 
10 ^U-» (pH 3.0) TIgGSJSfttil/fc. JgtfJiifrfclM Tris-HCl (pH 8.0) T**0 
t>t©W»»«0 2tt*Hft*J: , 5K:»tBUfc. £tf>*jtglgG£RA!ri 

(2) M=±*ttaM«#(D»JK 

15 ISSILfclgGte. SambrookrH [Molecular Cloning. 12.26 (1989) ] <DJ5& 
\Z$toT* 1t£*0SNII522tt0 y 4 -fc- h TflfigT * £ t C «t 0 ffi^JUMffitt 

( 1 ) cDNA^-f 7? U -GDX? U >t/&&Tf!7 o-r. >^ 
20 HlS^ll-Cf^SSLfccDNA7 7-v^'r^7U-^N T Zy^^^k-K (9cmx 
14cm) (C2^^^-^{C7i5«};aiC»^. 37T:T4l5HJ&*LT:7 7->?77- 
^*aJS4-e-fc. IPTGTfflgLfc-hD-fe^D-XBI (WatersttSU) £7^-* 

«BST3 0ft#Lfcffc5XX*A5;U* (DIFCOftg) /PBST?mM7cis/*>y 
25 ^ffofc. PBST3leI8fc8^ ««2Tftfcffycliaftfl:*!RJRLfc»ttIgG«: 
JO*.. 4tT-ftRlfc£tf&. fi¥R&PBST3EI«ci*«S#7"»Mf^*+>' 
9— t* (HRP) tWtLfcSthMgGttflE-Cll^W&aL^ PBST 3 ®ffi#&ECR* y 
h (Anershamflifi) *JflV». *y ^&tt0&;£^r^EoTIgGii!^#T£l$^£7 7 
-v0>&ffl£^To*:. HHt77-y*iaJKft, RI*©X^U-=:>^3IaIff5 
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z t ii «£ o m&mz i oosiste© 2 a© y 7 - s j z □ - > 

^T39 , CIIT20^P^*$n^KllNM522«c+tItn]x. $ £l;:39t;-C20#!l8 
-f >+o.^- Z.t\ZJ:K> 7 7~:/DNA£93tf ©7 7 h' (pExCell) \Z 

fy?-f y>^f 2 YTigifefciJlI*.. 1. 5f$PdJ37 , CTi$>o < 9i£*L£o pExCell 
trNM522t*£ , $ 6 IC 7 > t v U >^f L B 7 U- h HTWT 5ut 
tlctO. B«©ite«$fc*ll«2m--=>^U&. COpExCellfcfcfcT 
SlStt. AExCell^o-=>^^^-^fJR©l»9!» (PharmaciattSJ) USE 
10 oTfifofc. NM522<fo6»&;i0pExCell:77X5 h*£MLfc&, DH5a# (T0Y0B 
0tt«fcO9IA) KUMHHftU K38S«ifc»fc. 

(2) £$EHife£ 

H&0J3© (1) ^*D-— >^Lfc2«0:/7*5 F + OcDNAEHlfc, Ap 
plied Biosystemstt©Taq Dyedeoxy Terminator Cycle Sequencing Kitlw«fcOK 
15 Applied Biosystems 373A DNA sequencerJlTB^tttBLT. &&E?<J 

***Lfc.-E^fl[)EJI##l*5«J:^3»l^o--=.>yUfcaStt]SO«l3t7 

7U-A©&gE?iJ£^-f. 

(3) SB^&SE^^civHSPflT 

20 ±!2H}&0t| 3 tf> (2) 9nf#&nfc2aOcDNAtt»E5UC"3^T. Lipman. *5 
•ktfPearson. ©FASTA7*o^7MProc. Natl. Aca. Sci. USA 85 p2444 (1988)] 

&8s£frofc. *-©&&, EW*©EW#^2K^TcDKAtta£E*Jfc^lr*Ttt. 
HW**lKliJ%<, «r»0EWT**;i£*«We>J&>Kfcofc. -©&SE 
25 W*»&«U6l/fc75/»EW (EW«©EW#* 1 ) ttftn v-©£5#U ^ 
y^Y-t. LTte, -f >*-cK 6 ©U-fe:/*-© /30T&5gpl3O#*gtf <* 
ftfc. gpl30t©EW©Jtttx>>&. U^^HtD-KTSiaSE 
Bltt, *ftSnTfr»*gpl30©a«HBM [Hibi#. Cell 63 pll49 (1990) ] ©1 
229fl[-1311tt*T©83tt**«X^7<-»^lC«k0^jfel/, 7U—£#1*n5 
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07. H>*^n, ^«{C7SyKE^Arg(325)-Pro-Ser-L 

ys-Ala-Pro(330)-Ser-Phe-Trp-Tyr— <b918&^T^< <hC15^, Asn(325)-I le-A 
la-Ser-PheOH(329) t±<mft.%T /mffllZfcO . 329 75 J &£T<Dil(,># 

5 Efllte. FRP [Zwijsen.^ Eur. J. Biochem. 225 p937 (1994) ] ©16{4~115 

o&ossEJUK-au z<D±7*;wimm imm&nBm** 3 ) &^a/t 
±.%v$mm 3 {ci3^T#e>nfcfiiii^7x s H^wr^2a©^jniNM522^ 

10 £, ^-n-?tlT>kr->'J >^JQL Blg«l5iDlT*i§«L, 0. D. 600#0. 5<Z)^T*IPT 
G£ 1 mz1ZZ>& o 3 5 \Z 3 fcffligfcLT* >/t* Jt£j«*R* Lfc. 

*M*0iRLTSDST?Rr*4;t:U SDS-#'J7* U ;P75 ^7X7 

(1) ET3S>tt&RA«*»*IgG*:/D--:/£LT. HRPflMtfth: MgG£~ 
15 &JW£LTfllH, ECR^yh (AmershaattS) \ZT*y h&ttO-fimz&'oT 

#y*7^H*:JB^fc»£tt, »tt©A«ttfflT<5 (HI) . 

FR?ftffl^fc»£'fe. »ttft#0#«E**Bf*fc (0 2) . 

K03KSttPharmaciatt$[©Glutathion S-transferase (GST) Gene Fusion Syst 

(1) J:Dlllll«)e»*»TcDNA««&*mn*«|58*-frSfc«), cDNA© 
IBWB«*«^;U^^*>S-h9>^7x7— t? (GST) KfcM*££*«k3l;:c 
25 DNA^T^T.^ HpCEX-4T-3 (Pharn&ciattft!) fc. HOUfSrcDKAtt 

7^X5 HpExCel U >*-^7< v-i**ffll»fcPCRK:«kOft 

fc. #&nfcPCRjt*tt7»D-^y;Kft*»ft. «J0ffllyfcy;W»6GENECLE 
AN II (BIO 101*1:8) K:TtBf*©*j*fc:fle-3T«.«tfc. *H8cDNA£0riginal 
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TA Cloning Kit (InvitrogenttK) l:i^#Ml:^^iTy7Xi KpCRII 

«m»»JK:«fcO#llt&. SMOcDNA^tfy^Sr^JOttiLGENECLEAN IICT«« 
5 Ltz. pGEX-4T-3t)l^i;$«Ilg»*T«J»fLmmac»{'«fcO^Rt^^^- 

0 3 fCcloneAfe«t^RP©pGEX-4T-3^ D— - >^aHfcfc*Lfc. cloneAttpGEX 
10 -4T-3©T;W^irn— ->if«tt05T6#AWf)i-*»&*T5 , l8»CBaBH I, Not 1$: 

GSTj&» 5 « 0 ft $ ttScDNAftttC «7 S / K©fi&fifc 1^20075^ 
ft, N*^e>^'Jy>, ^U>#;i©0#TttlJn£ft*^£fct>fc . 
FRP»5*«t:SiaI. 3'«KlNot ItaOTfcfccDNAMOffiJBCttfcfc*^ 

«H»7Syft©iMlttftW6O075/ft, N**>5^iJ*», t'J>, 
'J>, 7X/t5*>, -feU>. 7;^=>*«^O0#-Cf*llDSft*«t*:-3fc 
(BE?!I#^6) . 

(2) OTtPCRK:fflt»fcy7-f7-fc*tt^-r. 
20 cloneAy^ -f "7 — £ UT5' -AAGGATCCGAACTTCTAGATCCATGTGG-3' (E?U#-^7) 
£ <fc lft> ' -TTGCGGCCGCTCAAAAGGAGGCAATGTTAT-3' (E^J##8) , FRPffl^^T 
- £ L/T5' -AACCCGGGAGGAAGAGCTAAGGAGCAA-3* (E9f 9 ) 5* -TTGCGGCC 

GCTGTGCCTCCTCATTAGATCT-3' (K?U#^10) tffl^fc. 
»ftfflWA#U/7— tftbTttttW©Klr»Pfu DNA#»J*7~t? (Cloned P 
25 fu DNA Polymerase. Stratagenettfi!) SJ5ftfij*»4*©aOT*<5. 
x>7l'-M4cDNA£#07'7X$ K50ng. T^-f tft-fftI5pnoU /ty7 
7-ttTPfu DNA#U^5— tf»C»ftO10ffiHjE*5^K dNTPt LT2. 5mM dNTP 
Mixture (TaKaRa&») &4u I$rJjDA«cffiMS*T49/i 1 1 LS&lcPfu DNAtf'J 
tffcl/tlJDfcfc. EU®RJS*K:5*7;M--r;P (Aldrich chen.*t») 
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DNA Thermal Cycler PJ2000 (Perkin ElmerftSl) HtSBL&TOtg 
^T'PCR^ffofco •?fct>*>MX:3ft<D&. 94*C30|i\ 55"C30f$\ 72*C2^€r25+»- 
-f ffiPfu DNA#U *5-if£^fcfc^?D-->:?©^£Ji 

fcfc>fclr>«i;50riginal TA Cloning Kit©&tt£0*t*CD<hfcDPCR&{;:Taq DNA 
5 #U*5~tf (-^#>v->tt§8> £8siDL 72131 0#5££ It ^17 

( 3 ) ffl&AMc loneAtf 'J H*«t^FRPO^ 
j£&*£!c 1 oneAtf U ^ 7^ K S «fc tfFRP<Z>&§! <i: «»& £±g L fc «fc "5 \Z * h 

Sgffii&100ag/nilT>t:->U>S:^tr2xYT^«fiT. OD600fl<0. 6~0. 8K:&3£T3 

20*Tri t onX- 1 00 ££&»&1 5 lC;&rJ;L30#ifc#t-5 

15 Zt\Z£Z>GSm&W&n*mmLft. 12.000xgT4T:iO#|Hm>U±ffi£®TO, 
0. 45/in£>'7i' ~£&MLtz. Z\ ©i£fl££Glutathione Sepharose 4B RedPac 

k co\\uDn\zmLGsm£WGm&®imi<i*:tz'&. t/frtmrymmmmzm^T 
ii£ge«©&£is£fTo£:. z\(Dmmmzhu>M>mm^iupL22^x:x'\s^ 

20 O»«[fca«rT*^iK:*0*-J"^;^^*>tl»*L» tt^TGlutathione Se 
pnarose 4B RedPack colunmlCiILGST£K££l*5;i<tt;:<J:D. gWO^'J^T" 
5 1 K£*fflLHttLfc. £n&*MM?U KttSDS-PAGET?J|i— ©A> K** 
U £fc«>xX*>:/Dyxw >^tJ:0RAA#ft*»*IgGtK^-r-5^t 
#fc>rt>ofc (04) . 

25 [&ttftl6] U^T^W««IJMl#TOttFRPftflc0jaiJg. 

Hifi^5T^^n^ia«IAFRP*ffl^T'i7x^^>^n«>5 i 'f >yt;i; 0. U 
C^7?-H««ftft«JfllfltTOttFRPtt<*CDa«fefTt3fc. ttSSUKO. 5*ig/?>J£l2. 
•5X#U7^li;P75 Ky;WC«k*SDS-PAGE*fx^. «^T<^EtfD>R (Milli 
poreftfi) ICfeSfLfc. HOW* tfD>K*5X**A5JI^/PBS-T?:/ov4 1 > 
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T2O00flS^bfe^;P^->^— tfffSKLfe^=¥$xb hlgGm^ (CappelftS) 
£U5IBJE£ PBS-TweenZOTifei*&. ECLv:*xATfcffl£fT^£. ft, 

5 ffl^^U^^M^«t«#Jlil«f©ra^T©iiOT*S. RA£# (RA) 



£ 1 U £7^H»«£S*JfiL3IT<DftFRPiattWI14m 





n 






ttttMBUOT^ (RA) 


67 


20 


29.9 


±MxUf7h-f^ (SLE) 


51 


5 


9.8 


(SS c) 


18 


3 


17 


->x-f (SjS) 


10 


1 


10 


£3St£jKfc/&*Si5fc (PM/DM) 


13 


0 


0 


mnx 


30 


0 


0 



atFRp^ttRA^swuajsr^^i^to^o, raw 
$e,icRAwai5»^ use*!) &£»&Ntt£ (oa) asfli) t<& 

20 taFRPStfr©ill^*iaj«tcLTffofc. -tOUSIL £2K*Lfc«k5l::RAT44. 

ixttomzmmztifcifi* oATttttmsnfca^fc. £«>tt*fr5t>8tFKPSi 



25 




n 


PSttSc 






ttttnaiy^T^ (ra) 


18 


8 


44.4 




£J&1£HS5l£ (OA) 


15 


0 


0 
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ffi, PSSM-8S) £fflt>T, Fmocft(C«kO^L/c. C5k*g©Phe£*§£-L7c£& 
#T&£TGS-AC-Finoc-Phe (0. 22mmoI/g resin, £*100mg. «kON 

IS£3£fiUfc. -f&fc"^ 30*lf^Uv>/DMFlC.£Da-7 5/g<D#8ST& 
£Fmoc£©&££2#[iatJ^2II]fTfc^ N'N-y7^7DA75 K (DMF) T 
5»M^5 0«i#Ufc. WWHD^y^>'/hiJ7 , /-;i/ (1-bydroxybenzo 
triazole, HOBO (Sfflffc^ttlS) #fc~FTPyBOP [benzotr iazol-l-yl-oxy-tr i 
10 s (pyrrol idino)phosphonium hexaf luorophosphate] (fiE2Hfc3M±S!) HefcSlg 
££JS£30#fxfcV^ DMF7»fe»-r*»f^ (5$h 5 0) fc&OSILfc. ZLtlbJK 

-&JE£Lfc. ft. ^n^O^J5£li±|B^y5 1 H^«HA*^nT^-5FBOc^ffl'& 
/fc^n^AtCcfcagSbEfcTfrofc. Fnoc7^/&te. Fmoc-L-Ala, Fmoc-L-A 
15 sn (Trt) , Fnoc-L-Asp (OtBu) , Fmoc-L-Glu (OtBu) , Fmoc-L-ILe» Fmoc-L-Th 
r UBu) , Fmoc-L-Ser (tBu) , Fmoc-L-Tyr (tBu) £5<fctfFinoc-Gly£/BU£:. ^ 

nzfDmmm&mwizziLTmQfe^frtem^tz. (zlzh. in. otBu, boc. 

*3«fctftBute> •W6ftHJ3 L ;ug. tert-:/^;px>^;k ^;^+2/*;u# 
x;pg. Sitftert-y^a***-. ) 

20 £lim7&, ^7'5 : -h*^1»l§22MmolX^-;^7cO, vX^X-^UOn 

«#Lfta*b$o< 0£«tTL&&, *7ic^'r3o^pgi!iiB-rs^tn«};o^'j^ 
^H*aaR*-a-fc. (5.000 x g io#ra, 4/0 ±ft£jrc. 

25 n^ttiSd^vX^X— rJM5ilSJniA> «fc<«#Lfc. *7K*T5^ra^g 
'J * -f? H TOT©«t "5 C LTiS&ffiHPLCICct Q ft$J£fro &. tt 
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Lf#sn£«&£HPLCl;:{fcLfc. HPLCfcL Model LC-8A y^fA (&i$mftffi 
M) im^K *^A«iS»ffi^OCosmosil 5C18 (20x250mm) (j-Xyj x7.£ft 
M) tm^tzo MrtBlCteAifctLTO. 1STFA£. B#££ LT50* (V/V) 7-fe h 

5 ifc. Jgffl/1*->£B15-1 (ClOtf'J'^^F) ££#05-2 <Cl5#U'V/3 L K> 

n^tfco #u K&ttn#«iaiiiJitt*titHt-r& ^ t c j: u 

^Kfcfcfc. fcetlfctfU^^Htt. §5M7U7-<< >->-*X>D— 477S 

10 [&£0!I8] ClO^U-^^FiSirKClS^U^^Kfeffl^fcELISA*©*^ 

(1) C10#U^^H*«krWl5#U^^K©^vjfiifll7;i/^>^©ll'&. 
^WWTJl^k KfcJ8t»T, C10#U^7^K:fc£tfC15;*?U^:/^K£BSA 

K:*S£-$it-fc. ^fe^OTH^i". 5nlOPBS \Z* 5mgtf)BSA£ig«¥Lfc&. 2mg© 

m^X. x h^fcKofc 5 8^ HJ^AfclOOingina., SSClfiflBMlfc. '# 
bnfc£&&&£PBSK2tUTSS#TU #«J Hig'&BSASr^c. 

(2) C10#U K*5«fctfC15#'J h**£"&BSA£ffl^£:ELISA 
a^Jhffl+OcloneA^U^^HJCM-rSSBJt^W^ffitt, &TH*mL 

20 ISAHiO»J^Ufe. PBST2Mg/inllC»8at7t^'J^^K^BSA^^, T< 

(Costartt) ©#^x;U{C50m lT^An, 4t:Tll!fefte 
PBST2lHlife#bfc&, 5XBSA£^trPBS£lOO/z 1 An. £i&Tll$Ra4fcfiL 
£. 0. 05n»een-20£-&tfPBST2Eifc#&. 5il5BSA££trPBST100fg*fr&L*:lfilfll 
£50/x 1 Aft^i&T2B$ra5££-£fco 0. 05*Tween-20£^£rPBST3Bft&&, 5X 
25 BSA^^"tTPBST2000^^fiUfc^;i/^+x^— ti^-^^trit MgG^ (Cappe 
lit) £50 az lAn, ^r-mmKfoZtt. 0. 05XTween-20£3-tTPBST5|5]Sfc 
0. 03ftaKffc*3§££trO. 1M£X>K8«& (pH4. 2) THKLfcABTS (Zy 
medttSl) fcfcfc&'^HCSO/z lfoA^c. SfflT30£Htt11«. T<^D 
^V-h'J-^- (no^-«?-», MTP32) T. #^x;P©415nmfCi5W5©7tg 
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(OD) ZmfeLft 

C10#U KfcftlltUfl^fcELISA^IlJ; 0 y ^v^WilgSi'TattCIOtf 
10 RA (RA) 123011. ^H'&X U f7 I — 3I&£140!. i/z--9V> 





n 


HSttft 




WMMiy^W (RA) 


1Z3 


60 


48.8 


±*tti>JfTh- (SLE) 


51 


4 


7.8 


£&£ (S S c) 


V4 


2 


14.3 


•>i-yu>4fw (s j s) 


7 


0 


0 


£*tt«fc/«J»Rft (PM/DM) 


12 


1 


8.3 


«*?A 


63 


4 


6.3 



25 tifl^tStUt. ftoT. tt*y^^Ktt*o«£ttRA©*»fK:ttfflT*SC 



*MWT»&nfc2«©tt«»iy^T^«[RtLTtt*fa«tfeOT*r). 
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5 BBMS 
E*»J#* 1 

B2?IJ0££ : 329 

mi 

Met Leu Thr Leu Gin Thr Trp Val Val Gin Ala Leu Phe lie Phe Leu 

15 10 15 

Thr Thr Glu Ser Thr Gly Glu Leu Leu Asp Pro Cys Gly Tyr He Ser 
15 20 25 30 

Pro Glu Ser Pro Val Val Gin Leu His Ser Asn Phe Thr Ala Val Cys 

35 40 45 

Val Leu Lys Glu Lys Cys Met Asp Tyr Phe His Val Asn Ala Asn Tyr 
50 55 60 

20 lie Val Trp Lys Thr Asn His Phe Thr lie Pro Lys Glu Gin Tyr Thr 
65 70 75 80 

He He Asn Arg Thr Ala Ser Ser Val Thr Phe Thr Asp He Ala Ser 

85 90 95 

Leu Asn lie Gin Leu Thr Cys Asn lie Leu Thr Phe Gly Gin Leu Glu 
25 100 105 110 

Gin Asn Val Tyr Gly He Thr lie He Ser Gly Leu Pro Pro Glu Lys 

115 120 125 

Pro Lys Asn Leu Ser Cys He Val Asn Glu Gly Lys Lys Met Arg Cys 
130 135 140 
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Glu Trp Asp Gly Gly Arg Glu Thr His Leu Glu Thr Asn Phe Thr Leu 
145 150 155 160 

Lys Ser Glu Trp Ala Thr His Lys Phe Ala Asp Cys Lys Ala Lys Arg 
165 170 175 

5 Asp Thr Pro Thr Ser Cys Thr Val Asp Tyr Ser Thr Val Tyr Phe Val 
180 185 190 

Asn He Glu Val Trp Val Glu Ala Glu Asn Ala Leu Gly Lys Val Thr 

195 200 205 

Ser Asp His lie Asn Phe Asp Pro Val Tyr Lys Val Lys Pro Asn Pro 
10 210 215 220 

Pro His Asn Leu Ser Val He Asn Ser Glu Glu Leu Ser Ser lie Leu 
225 230 235 240 

Lys Leu Thr Trp Thr Asn Pro Ser He Lys Ser Val He lie Leu Lys 
245 250 255 

15 Tyr Asn lie Gin Tyr Arg Thr Lys Asp Ala Ser Thr Trp Ser Gin He 
260 265 270 

Pro Pro Glu Asp Thr Ala Ser Thr Arg Ser Ser Phe Thr Val Gin Asp 

275 280 285 

Leu Lys Pro Phe Thr Glu Tyr Val Phe Arg lie Arg Cys Met Lys Glu 
20 290 295 300 

Asp Gly Lys Gly Tyr Trp Ser Asp Trp Ser Glu Glu Ala Ser Gly He 
305 310 315 320 

Thr Tyr Glu Asp Asn He Ala Ser Phe 
325 

25 K?lJ#-%2 

B25IJ©S$ : 990 

mn<DM : mm 

M*D5?-:iMM* 
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R^lcomm : cDNA to mRNA 





ATGTTGACGT 


TGCAGACTTG 


GGTAGTGCAA 


GCCTTGTTTA TTTTCCTCAC CACTGAATCT 


60 




ACAGGTGAAC 


TTCTAGATCC 


ATGTGGTTAT 


ATCAGTCCTG AATCTCCAGT TGTACAACTT 


120 


5 


CATTCTAATT 


TCACTGCAGT 


TTGTGTGCTA 


AAGGAAAAAT GTATGGATTA TTTTCATGTA 


180 




AATGCTAATT 


ACATTGTCTG 


GAAAACAAAC 


CATTTTACTA TTCCTAAGGA GCAATATACT 


240 




ATCATAAACA 


GAACAGCATC 


CAGTGTCACC 


TTTACAGATA TAGCTTCATT AAATATTCAG 


300 




CTCACTTGCA 


ACATTCTTAC 


ATTCGGACAG 


CTTGAACAGA ATGTTTATGG AATCACAATA 


360 




ATTTCAGGCT 


TGCCTCCAGA 


AAAACCTAAA 


AATTTGAGTT GCATTGTGAA CGAGGGGAAG 


420 


10 


AAAATGAGGT 


GTGAGTGGGA 


TGGTGGAAGG 


GAAACACACT TGGAGACAAA CTTCACTTTA 


480 




AAATCTGAAT 


GGGCAACACA 


CAAGTTTGCT 


GATTGCAAAG CAAAACGTGA CACCCCCACC 


540 




TCATGCACTG 


TTGATTATTC 


TACTGTGTAT 


TTTGTCAACA TTGAAGTCTG GGTAGAAGCA 


600 




GAGAATGCCC 


TTGGGAAGGT 


TACATCAGAT 


CATATCAATT TTGATCCTGT ATATAAAGTG 


660 




AAGCCCAATC 


CGCCACATAA 


TTTATCAGTG 


ATCAACTCAG AGGAACTGTC TAGTATCTTA 


720 


15 


AAATTGACAT 


GGACCAACCC 


AAGTATTAAG 


AGTGTTATAA TACTAAAATA TAACATTCAA 


780 




TATAGGACCA 


AAGATGCCTC 


AACTTGGAGC 


CAGATTCCTC CTGAAGACAC AGCATCCACC 


840 




CGATCTTCAT 


TCACTGTCCA 


AGACCTTAAA 


CCTTTTACAG AATATGTGTT TAGGATTCGC 


900 




TGTATGAAGG 


AAGATGGTAA 


GGGATACTGG 


AGTGACTGGA GTGAAGAAGC AAGTGGGATC 


960 




ACCTATGAAG 


ATAACATTGC 


CTCCTTTTGA 




990 



20 

SEflKDfiS : 308 

25 mm<Dmm: *>n>?n 
mm 

Met Trp Lys Arg Trp Leu Ala Leu Ala Leu Ala Leu Val Ala Val Ala 

15 10 15 

Trp Val Arg Ala Glu Glu Glu Leu Arg Ser Lys Ser Lys He Cys Ala 
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20 25 30 

Asn Val Phe Cys Gly Ala Gly Arg Glu Cys Ala Val Thr Glu Lys Gly 

35 40 45 

Glu Pro Thr Cys Leu Cys He Glu Gin Cys Lys Pro His Lys Arg Pro 
5 50 55 60 

Val Cys Gly Ser Asn Gly Lys Thr Tyr Leu Asn His Cys Glu Leu His 
65 70 75 80 

Arg Asp Ala Cys Leu Thr Gly Ser Lys He Gin Val Asp Tyr Asp Gly 
85 90 95 

10 His Cys Lys Glu Lys Lys Ser Val Ser Pro Ser Ala Ser Pro Val Val 
100 105 110 

Cys Tyr Gin Ser Asn Arg Asp Glu Leu Arg Arg Arg lie He Gin Trp 

115 120 125 

Leu Glu Ala Glu He He Pro Asp Gly Trp Phe Ser Lys Gly Ser Asn 
15 130 135 140 

Tyr Ser Glu He Leu Asp Lys Tyr Phe Lys Asn Phe Asp Asn Gly Asp 
145 150 155 160 

Ser Arg Leu Asp Ser Ser Glu Phe Leu Lys Phe Val Glu Gin Asn Glu 
165 170 175 

20 Thr Ala He Asn He Thr Thr Tyr Pro Asp Gin Glu Asn Asn Lys Leu 
180 185 190 

Leu Arg Gly Leu Cys Val Asp Ala Leu He Glu Leu Ser Asp Glu Asn 

195 200 205 

Ala Asp Trp Lys Leu Ser Phe Gin Glu Phe Leu Lys Cys Leu Asn Pro 
25 210 215 220 

Ser Phe Asn Pro Pro Glu Lys Lys Cys Ala Leu Glu Asp Glu Thr Tyr 
225 230 235 240 

Ala Asp Gly Ala Glu Thr Glu Val Asp Cys Asn Arg Cys Val Cys Ala 
245 250 255 
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Cys Gly Asn Trp Val Cys Thr Ala Met Thr Cys Asp Gly Lys Asn Gin 

260 265 270 

Lys Gly Ala Gin Thr Gin Thr Glu Glu Glu Met Thr Arg Tyr Val Gin 
275 280 285 

5 Glu Leu Gin Lys His Gin Glu Thr Ala Glu Lys Thr Lys Arg Val Ser 
290 295 300 

Thr Lys Glu He 
305 



io m&m*$4 

E#]®g$ : 926 

mmcD®. : mm 

15 mmomm: cdna to drna 
mm 



ATGTGGAAAC 


GCTGGCTCGC 


GCTCGCGCTC 


GCGCTGGTGG 


CGGTCGCCTG 


GGTCCGCGCC 


60 


GAGGAAGAGC 


TAAGGAGCAA 


ATCCAAGATC 


TGTGCCAATG 


TGTTTTGTGG 


AGCCGGCCGG 


120 


GAATGTGCAG 


TCACAGAGAA 


AGGGGAACCC 


ACCTGTCTCT 


GCATTGAGCA 


ATGCAAACCT 


180 


CACAAGAGGC 


CTGTGTGTGG 


CAGTAATGGC 


AAGACCTACC 


TCAACCACTG 


TGAACTGCAT 


240 


CGAGATGCCT 


GCCTCACTGG 


ATCCAAAATC 


CAGGTTGATT 


ACGATGGACA 


CTGCAAAGAG 


300 


AAGAAATCCG 


TAAGTCCATC 


TGCCAGCCCA 


GTTGTTTGCT 


ATCAGTCCAA 


CCGTGATGAG 


360 


CTCCGACGTC 


GCATCATCCA 


GTGGCTGGAA 


GCTGAGATCA 


TTCCAGATGG 


CTGGTTCTCT 


420 


AAAGGCAGCA 


ACTACAGTGA 


AATCCTAGAC 


AAGTATTTTA 


AGAACTTTGA 


TAATGGTGAT 


480 


TCTCGCCTGG 


ACTCCAGTGA 


ATTCCTGAAG 


TTTGTGGAAC 


AGATGAAACT 


GCCATCAATA 


540 


TTACAACGTA 


TCCAGACCAG 


GAGAACAACA 


AGTTGCTTAG 


GGGACTCTGT 


GTTGATGCTC 


600 


TCATTGAACT 


GTCTGATGAA 


AATGCTGATT 


GGAAACTCAG 


CTTCCAAGAG 


TTTCTCAAGT 


660 


GCCTCAACCC 


ATCTTTCAAC 


CCTCCTGAGA 


AGAAGTGTGC 


CCTGGAGGAT 


GAAACGTATG 


720 


CAGATGGAGC 


TGAGACCGAG 


GTGGACTGTA 


ACCGCTGTGT 


CTGTGCCTGT 


GGAAATTGGG 


780 
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TCTGTACAGC CATGACCTGT GACGGAAAGA ATCAGAAGGG GGCCCAGACC CAGACAGAGG 
AGGAGATGAC CAGATATGTC CAGGAGCTCC AAAAGCATCA GGAAACAGCT GAAAAGACCA 
AGAGAGTGAG CACCAAAGAG ATCTAA 

5 6E^J#^5 
&m<D&2 : 10 

io wm 

He Thr Tyr Glu Asp Asn He Ala Ser Phe 
1 5 10 

15 : 15 

ew 

20 Glu Glu Ala Ser Gly He Thr Tyr Glu Asp Asn lie Ala Ser Phe 
15 10 15 

EfJ#^7 
E9>J©££ : 28 

25 mnnm &m 

E?'J©Sf£ : n"fi£DNA 
SB^J 

AAGGA TCCGA ACTTC TAGAT CCATG TGG 28 
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E^JOSS : 30 

m\om : m& 
mmomm £j£dna 

TTGCG GCCGC TCAAA AGGAG GCAAT GTTAT 30 

io &&mm 

E7>Jtf>fi£ : 27 
E?>J<7>M : mt 

15 EH 

AACCC GGGAG GAAGA GCTAA GGAGC AA 27 

ga#i#^io 
20 mmaym &m 

mm 

TTGCG GCCGC TGTGC CTCCT CATTA GATCT 30 
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1. E^©E5U##5T^$n§#u^^K, &mvm^s<D7$.;&&m 

U K» £ ^«KE^J#^ 5 ©7 S y 8E*1J©'>& < <h 1 oco 

2. Ei?im©E?ij##6T^$n§#'J^^h\ &E*U#^6<D7*y&E?iJ 
& WT S # 'J ^ -71- K\ £ f*8E?>J#*l 6 tf> 7 5 y &E?iJ <W«i: < £ 1 Z> 

3 . ge?»m©£?y#*n i^bh«o75 y ee^J0-S8£WT£^ U'V/^ 

4. E^©E^J#^lfcSB«©7$y|li25iJ«rWrs^>J^7 r 5 L KT*t?T. 
15 5. E9U^©E^J#-^1 (3I5«®75 y§ei?.^J*^7iS7l5'J^^K. ±*-.tt* 

6 . E^OESWI 3 Klf2«£>7 ^ / mMMO'MtZ < th lo©7 5 y 

DNA. 

8. 8iri2DNA#, OTOffU^T^K : 

25 um#m<o&&m% s T-*ztiz># u h* ; 

(c) EM^<DE?!I#*I 5 £ietc07S y KE#i©4>& < £ 1> 1 007 = y 
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(e)EW#*6©75>'RE9J*#-rS3l?y'<:/f-K : 

c*)Eai*©Eai#* 1 £E*©7$ y ttEft«>&&&ttttHtt u v^^mm 

<h)EW*®EW#*l KE*075y*EW©»frT*T>T. «ttKB'J £ 
10 G)EW*®EW#l»lfcE*©75y»E5fl*WT*, «ttH«'Jtf^a 
(i)E2W*©EW##l ICE«©75 y*E5«0^< 1 1> 1 ^0)75 /K© 

15 (k)E5!*OEW«3 CE1©75 yiEWOiH-Tft-jt. «ttHtt»Jtf 
(DEWJEOEWM3 tlE«©75 y»E59«:*-r*. UttHff U 
(m) E?HS©E?!I#^ 3 flf5 «c W y = y ttEft <fct>l-3®75y*0 

•©V^n^*3-Hf *DNAT?*«, IS^7{CfB«ODNA. 
9. flMEDNAtf, EW«©E9!M2*fcttE?"J#^4KE*OE9!IT*-5, 
»*B7l:E«ODNA. 
25 10. llttHB'J^T^A^fcWRtt^frfc^-rs^U^^H^^-K-r 
SDNAfc^rr^fSS!'^*-. 
11. flOEDNA* 5 , aT©#U^5=-K: 

(a) E?m0E?«##5T*£ft5tf U^7^F : 

(b) E5»* 5 ©75 / KEJ<**t*#'J H ; 
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(c)E?»m©E?y##5 icss«©7ayBfcE?ii©'>&< t & i -dot ^.y mo 

5 (e)E?!I#^ 6 ©7 5 J KE^J«r^T5* U H ; 

(OEateOEJMMI 6 KaE«©7 5 7 8&E?«J©4>& < «h t> 1 o©7 = /KO 

(g) E?U£©E?iJ#^ 1 KSE«©7 S y KE?>J^ 6 * SfittKffl U * T?*t 
10 fc#*«fctttt£|j^T*#y K ; 

(h) E^m©E?U#^l KfBlfc©7SymEFJ©ltf>tTfcoT. teteKIB'Jtf 

(i) E5imoE?«j#^ i hsb«©75 y sfcEyij^wrs. «&was u ^^^.m 

15 (j)E?im©E?iJ#*t 1 Klf3«©7 = y B8E?'J©4>ft< th 1 

20 (l)EW«©EW#*3lcEm07SyBtt2Mt*-r*. ftttHttU^v^Jft 

(n) EB»©E*1## 3 £E*©7 5 y 6fcE#l©4>ft < <h & 1 o©7 5 J WtO 
lift. «5l>BittlHU fc^ttW«PJ£T^JM»:1*Jie9fcSi#£ 

1 2. M^9il 0*fcttl lK:E«o»5!^^^-**r*»J«E»n». 

13. ilttHau^v^MKiWJIWtttt^Kltt^rSJPU^^H^tf. 13 

14. aTo^'j^^K^s^s^sa^ns. 'J>tt<t 
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(a) mm<n®M&^ 5 ft* # 'J ^ H ; 
<»EW#*5 07 5y«E*JfetfTS#U'V/* : K ; 

(c) E?iJ«tf>E?!l#^ 5 HbB«©75 / &E?»Jtf>4>fr < 1 1> 1 ^)©75 y K<7> 

(d) E?J*<&E9J#^6T^£n*#y^7>K ; 
(eJEyiJS^eOTa/SJE^JSr^-rSTHU^^H ; 

(f ) E^J*©E^J#^ 6 7S/ KE?U©'>fc <<i:fclo<37Sy£0) 

(g) E*im<z>E*j## i iigB«©7s y^E^b/«c5®ftKia5u 

(h) E?iJ3t<DE#l#*t 1 JCl2«©7a yracBrm^T. «£MSp'J * 
15 v?-Jft#tc1*»Wa:tt#tlS^r*#U^^K : 

(i) E?imoE^J#^HlBB®«75 yftEWSWrs. «ttH«'J£^& 

(j)E3^©E^J##l KiE«07S ymE^JW'>ft< £t> 1^>©7$ y§£© 

20 *S£T3#U^7^K ; 

(k)E?y*OEW»^3 ICB«©7S yttEWOWfrT»oT» fttH«<J £ 

(1)EW*©BJ»^3 KlS2«©7S yttEW**"*-*. «ttH»«J ">T^A 

25 (nmm&<Dm&m^Z\Z&ft<D7$;tmW(D'Pte<t'b lo©75 y&cD 

(n) E8I%®E*I#4§- 3 KE«e>7 y KE?Uft 5&3SttHtt U ^T^S* 
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1 5. tMBtfy'WFrt*. 
(1)»3*E 1 2 tZKMW»W6mxm ; 

(2>E?im<DE?iJ##3 ICfE«©7£ y BtE8l*>5&*1lttHfty 
fctt*ttfctt#£IS£T*# U F * □ - FT* D N A £*Tf £851^ * * 

(3) E^IXOEDH 4 lcffi«© D N A £*TT ZWSL'W *? - £ WT JME 

mm-, 

£iMrr*;ifcK.kD»sft&#y*:/^FT*s, at$£i 3CE*©«i«fc. 

1 6. «tt«»y^-7^A*K:«jiwfeR*s*a-rs*ffiT*oT, 

io ttttttneu t4$*WK:e£-rs# y f t . 

17. me#»ji:/^fj&«, aTo^y^^H^sttftw^satRsns, '> 

&<£fc- , 3®#y*WFTa*, 6CK*0:&i£: 
1 5 (a) E*iJ£©E5>J#^ 5 Tt*S tl£# U F ; 

(b) EM* 5 ©7 3= y »EW*#1-*# 'J F ; 

(c) E8IS0£8l*-9 5 (IE*© 7 5 y g£E?!l©4>ft < t 1 o©7 5 / &© 

eft, $>zwztfm&mL> frtt&mvQ-rrmmiz&miQuiri&t 
»^r«#y^^K ; 

20 (d) E?iJ^©K*!J#*f 6 T^StlS* 'J F ; 

(e) E^J## 6 © 7 5 / MEatt*-r 5 # «J ^ 7> F ; 

(f ) EWSOEHM 6-fcEfc© 75/ &E*iJ©4>73: < fc l o©7 5 J 86© 

aft, **v>ttfttnfc*u fro&msBvv-rf-mmizftmw.ziri&t 

ttfcTatfyWF : 
25 (g)E?ll*©E5>l## 1 USE**© 7 = /ftEHfr&feSttttMtty ^t^JS* 

fctt*tt&ft#£»£T*#y*c:/^F ; 

T^ft#lcf»*tt3&:lft#ttt^-r«#y^^K ; 
(i)EHS©E3Wll fcE*©75 /REACTS. ttttWKPJ Cr7^j£ 
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(DEWHOBJIH 3 CE*©7 5 / MEW fc*TT StelUffi 'J v^Jft 
(n)EWa©E5UM 3 K3E«07== / lEMO^ft < t 1 o©7$7SO 

<n)EW*0E*l##3 CE*075 /M2^e>ft£«ttWfi5U 

1 8. wtRwu^^a^fcttftw^ttfrt^ftwcft^r^jPu^^Hft 

19. ME#U*:7^F**. «T0#y*7^Ka>&fc*flM»&a*£ft*. '> 
fc< U'V/T-h'T**, M^9fl 8CE*©*y h : 

(a) EH&OEam- 5 T ft * # U 177 H ; 

(b) E?>J#^ 5 ©7 5 ,/RE7!l U K ; 

20 <c)EW*©EW#*5KE*075y»E5«0'>&< tfe n©7^ /K© 

(d) E5iJ^0E^J#^ 6 S tl S 4? U K : 

(e) EW#^6©75/»EW*WT*#U^y^K ; 

25 (f)E£l&©£8l#« 6 fcB*©7 5 / ME*iJ©'>& <<tfcl^©75y&© 

UtefStfU'^^K ; 

(g)E*l3E©E3Wt l CE*©75 /MBW>&*fcfcS«ttH»U *T^JB# 
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(10E?!I&©I2?|J#^3 KE*©75 /KEWOWM-TfcoT, '*ttH»'J •> 
10 '(l)E?!l«©E2W»*3CE«fl!)75y*EJ!H&«-r*. «ttH«SU^T^ft 
(■)E*MW>E»*3 CEfc«>75 ;KIWO^&<tfcl o©7= ^SO 

15 (n)E2R»OEW»*3 CE*©75 /»Eaia»&fc*«ttH»'J ^T^JB* 

2 0. ME#U F*«, 
(DlftjftS 1 2 CEtt®£K£iMII& ; 

(2)E?iJ£<Z>E?!l#*t 3 lwffi*©7S /&Eafr&ft*«ttH&U 

o) mm&tommm^ 4 ce«© d n a * mr a^si^ * * - & * T * we 
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Clone A 

FRP 

I 

Bam HI EcoRI Sraal Sail Xhol Not I 

I 1 I 1 i 1 1 1 

GGATCCCCGAATTCCCGGGTCGACTCGAGCGGCCGC -3 ' 
GlySerProAsnSerArg 
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34.9 — 
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